Effect of mechanical stimulation on the production of soluble bone factors in cultured fetal mouse calvariae.
Mechanical stimulation by intermittent compressive force (ICF) stimulates bone formation and inhibits bone resorption in cultured fetal mouse bone. Fetal bone tissue can produce autocrine factors that stimulate bone cell replication and matrix formation, and paracrine factors that increase the formation of osteoclast precursor-like cells from bone marrow. In the present study, we have tested whether ICF affects the production of such local factors in fetal mouse calvariae. Calvariae were cultured for 4 days in the presence and absence of ICF (130 mbar, 0.3 Hz). Conditioned medium was collected daily and pooled. We found that conditioned medium from ICF-exposed cultures stimulated [3H]-TdR incorporation into DNA, and [3H]-proline incorporation into collagenase digestible protein but not into non-collagen protein in fresh calvarial cultures. Treatment with conditioned medium from ICF-exposed cultures had earlier effects on [3H]-TdR and [3H]-proline incorporation than direct treatment with ICF. Conditioned medium from ICF-exposed cultures decreased the number of osteoclast precursor-like cells in bone marrow cultures stained for tartrate-resistant acid phosphatase. We conclude that ICF stimulates the release (activity) of an autocrine growth-factor from bone. In addition, ICF can stimulate the release (activity) of a paracrine factor, inhibiting the growth and/or differentiation of osteoclast precursor-like cells. These data suggest that mechanical forces may modulate skeletal (re)modeling by affecting the production of local growth factors.